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Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 , 3-4, 6-8, 10-1 1 and 45-46 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Liaw 5,972,759, newly cited. 

Liaw discloses a semiconductor device, which includes : 

semiconductor substrate (well) 10, figs. 1-10 and col. 3, lines 15-16, col. 6, lines 
15-16, col. 4, lines 10-67, 

an element isolating region 20 having a trench (STI) formed in the semiconductor 
substrate 1 and an embedding insulating film (an oxide) 20 which is embedded into the 
trench (STI) 20, fig. 1 , col. 5-6, 

an active region 14 formed adjacent to the element isolating region 20, in which 
gate insulating film (an oxide) is formed, col. 5, lines 20-33, figs. 1-2, 

a gate electrode 30A, 30B is formed on the gate insulating film, col. 5, lines 20- 
23, col. 7, lines 15-21, 

a region fomried in such a manner that at least a portion of the gate electrode 
30B positioned on the element isolating region 20 (figs. 1-2), and first edge surface of 
an upper side of embedding insulating film 20 in a first element isolating region where 
gate electrode 30B is positioned at a vertically higher plane than a second edge surface 
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20A of the embedding insulating film 20 in a second element isolating region where said 
gate electrode film SOB is not positioned, wherein the plane of the second edge surface 
of embedding insulating film 20A is positioned at a depth extended from a plane surt'ace 
of said semiconductor substrate, substantially the same as or greater than that of the 
source and drain diffusion regions 26, figs, 2-10, col. 6, lines 10-23, 

second edge surface 2A is 4000-6000 angstroms which is greater than the gate 
oxide of 40 angstroms, col. 6, lines 10-23, 

active region 14 has impurity doped region 24/26, 

an interlayer insulating film 36/40, figs. 1-10, 

second edge surface 2A faces an insulating layer 50A, fig. 6, 

second edge surface 2A faces a conductive plug 9A, fig. 9A. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liaw as 
applied to claims 1 , 3-4, 6-8, 10-1 1 and 45-46 above, and further in view of over Huang 
6,406,987, previously cited. 

Huang discloses a semiconductor device, which includes: 
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semiconductor substrate 1, fig. 6-7 and col. 4, lines 49+, 

an element isolating region 12 having a trench (STI) fonned in said 

semiconductor substrate 1 and an embedding insulating film 12 which is embedded into 

the trench (STI), 

an active region formed adjacent to the element isolating region 12, in which gate 
insulating 14 film is formed, 

a gate electrode 16 is formed on the gate insulating film 14, col. 5, lines 4+. 

a region formed in such a manner that at least a portion of the gate electrode 16 
positioned on the element isolating region 12 (fig. 7), and first edge surface of an upper 
side of embedding insulating film 12 in a first element isolating region (left hand side of 
fig. 7) where gate electrode is positioned at a vertically higher plane than a second 
edge surface of the embedding insulating film in a second element isolating region 
where said gate electrode film 16 (left hand side of fig. 7) is not positioned, 

second edge surface is 500-1000 angstroms which is greater than the gate oxide 
of 40 angstroms, col. 5, lines 52+, 

active region has impurity doped region 17/18, 

a boundary plane (A), 

an interlayer insulating film 21 , fig. 8. 

The difference between the references applied above and the instant claim(s) is: 
Liaw teaches a gate oxide and a recess region having a depth of 4000 to 6000 
angstroms but does not teach the thickness of gate oxide. However, Huang teaches at 
col. 5, lines 1-4, the gate oxide thickness is 40 to 200 angstrom as known in the art. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to recognize that recess formed in the trench isolation region is 
greater than the gate oxide thickness because gate oxide thickness is known in the as a 
thin oxide layer to obtain a high performance transistor. 

Claim 5 is rejected under 35 U.S.C 103 as being unpatentable over Liaw 759 as 
applied to claims 1 , 3-4, 6-8. 10-1 1 and 45-46 above, and further in view of Liaw 
5,930,633, newly cited. 

The difference between the references applied above and the instant claim(s) is: 
Liaw 759 teaches a recess fomied in the trench isolation region but does teach the 
recess is less than 200 nm. However, Liaw '633 teaches at col. 3, lines 66-67, the 
depth of recess is 1000-2000 angstroms (100-200 nm). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above Liaw '633 teachings with a recess formed in 
the trench isolation region having a depth of less 200 nm as taught by Liaw '633 
because a shallower recess would prevent the current leakage in the contact area. 

Claim 9 is rejected under 35 U.S.C 103 as being unpatentable over Liaw as 
applied to claims 1-8, 10-1 1 and 45-46 above, and further in view of Nishioka 
2002/0008019, previously applied. 

The difference between the references applied above and the instant claim(s) is: 
Liaw teaches an embedding oxide film but does not specify the oxide is a HDP oxide. 
However, Nishioka teaches at para. 6, an embedding oxide film is a HDP oxide. And, 
the selection of oxide density and coating thickness as claimed are taken to be obvious 
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since these are variables of art recognized importance whicli are subject to routine 
experimentation and optimization and discovery of an optimum value for a known 
process is obvious. In re Aller, 105 USPQ 233 (CCPA 1955). And, even if applicants' 
modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within the capabilities of one skilled in the art, In Re 
Sola 25 USPQ 433. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above references' teachings with HDP oxide as 
taught by Nishioka because higher density of oxide increases the insulation value. 

Applicant's arguments filed on July 8, 2005 have been fully considered but they 
are not persuasive. Because newly cited reference Liaw clearly teaches first edge 
surface of an upper side of embedding insulating film in a first element isolating region 
where gate electrode positioned is positioned at a vertically higher plane than a second 
edge surface of the embedding insulating film in a second element isolating region 
where said gate electrode film is not positioned. And, the depth of second edge surface 
is deeper than the source/drain regions. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to H. Jey Tsai whose telephone number is (571 ) 272- 
1684. The examiner can normally be reached on from 7:00 Am to 4:00 Pm., Monday 
thru Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebenttri can be reached on (571) 272-1673. The fax phone 
number for this Group is 571-273-8300. 



hjt 

8/3/2005 




H. Jey Tsai 
Primary Examiner 
Patent Examining Group 2800 



